A multiplicity of laws, standards, and recommendations regulate the marketing of medical devices. Therefore, legal regulations do not release the specialists in the fields of medicine and dentistry from the responsibility to gather as much information as possible about the products used or to request this information from the manufacturer. Safety data sheets for medical devices can be downloaded from the Internet. They are an important source of information about the biocompatibility of dental materials as they were investigated by the manufacturers. Appropriate safety labels on the wrappings should be considered. The manufacturer/importer is responsible for its products and is potentially liable for damages. The medical doctors and dentists should use only those medical devices for which appropriate information is available.
immunological or metabolic means, but which may be assisted in its function by such means" [1] .
According to European Union Medical Devices Directive (MDD), "medical device' means any instrument, apparatus, appliance, software, material or other article, whether used alone or in combination, together with any accessories, including the software intended by its manufacturer to be used specifically for diagnostic and/or therapeutic purposes and necessary for its proper application, intended by the manufacturer to be used for human beings for the purpose of:
· diagnosis, prevention, monitoring, treatment or alleviation of disease, · diagnosis, monitoring, treatment, alleviation of or compensation for an injury or handicap, · investigation, replacement or modification of the anatomy or of a physiological process, · control of conception and which does not achieve its principal intended action in or on the human body by pharmacological, immunological or metabolic means, but which may be assisted in its function by such means;' 'accessory' means an article which whilst not being a device is intended specifically by its manufacturer to be used together with a device to enable it to be used in accordance with the use of the device intended by the manufacturer of the device [2] .
Because the intended main function of dental materials is generally to replace lost tissue, these materials fall by definition into the jurisdiction of the MDD.
Legal regulations
In the European Union (EU), a number of regulations must be followed for materials and devices used in medical and dental practice. The most important regulations are the MDD [2] and the European Chemical Regulation for Registration, Evaluation, Authorization, and Restriction of Chemicals (REACH) [3] . Besides the EU directive for medical devices, other directives are also applicable, including the following:
• Cosmetics (Cosmetics Regulation (EC) No 1223/ 2009, 2013.), which comprises, among other things, oral hygiene products [4] ;
• Drugs the requirements and procedures for the marketing authorisation for medicinal products for human use, as well as the rules for the constant supervision of prod- [6, 7] .
Available standards (such as those of the International Organization for Standardization, or ISO) are used in most cases and presently are of high importance for fulfilling the essential requirements.
How Medical Devices are Segmented in Europe
The MDD applies to a great variety of more than 400,000 different medical devices. Therefore, a classification system is necessary. This classification into four classes is based on the intended application of the products and the risk potential associated with each individual product [8] .
Essentially, all devices fall into four basic categories: · Non-invasive devices · Invasive medical devices · Active medical devices · Special Rules (including contraceptive, disinfectant, and radiological diagnostic medical devices)
Devices are further segmented into the classes noted below:
Class I -Provided non-sterile or do not have a measuring function (low risk).
Class I -Provided sterile and/or have a measuring function (low/medium risk) Examples in dentistry include noninvasive products, such as adhesive bandages for small wounds; invasive products (for transient contact with the body, such as impression materials and materials for bite registration); reusable surgical instruments.
Class IIa (medium risk) Examples in dentistry include surgically invasive products (for longer than transient contact with the body), such as pit and fissure sealants and filling materials and syringes and needles for dental anesthetic cartridges; active therapeutic products without potential risk, such as dental hand pieces; active diagnostic products, such as appliances for determining pulp vitality.
Class IIb (medium/high risk) Examples in dentistry include dental implants; Contraceptives; condoms; active therapeutic appliances with potential risk, such as electrosurgical devices; ionizing radiation.
Class III (high risk) Examples include products for life-maintaining functions; products with druglike effect.
In general, class I is associated with low health risk, and class III devices carry the highest risk. The type of testing and the extent of individual requirements depend on the classification of the medical device. For instance, in contrast to class IIb devices, no clinical tests are mandatory for class IIa devices; clinical testing of class IIa devices is required only when clinical assessment cannot provide the necessary information [9] .
Dental materials are usually classified under class IIa; exceptions include dental implants (class IIb) and root canal filling materials containing active pharmaceutical ingredients (class III). This category of materials must fulfill the relevant requirements of the drug directive.
According to the MDD, the responsibility for performance, safety, and quality of a medical device -that is, fulfillment of the essential requirements -always lies with the manufacturer. Importers may be responsible for products imported from countries outside the European Economic Area. In general, the manufacturers define the indications for use of their medical devices.
A medical device that is in compliance (conformity) with the essential requirements of the MDD receives the CE label and can be launched on the market within the area of MDD jurisdiction. The respective process is therefore called conformity assessment.
Various possibilities for such a conformity assessment are described in the MDD, depending on the class to which the individual medical device belongs.
-Conformity assessment for class I devices: This applies, for instance, to impression materials. Devices of class I can be assessed for conformity by the manufacturers themselves. The manufacturer, however, needs to have all information available for a clinical assessment of its devices.
-Conformity assessment for class II and class III devices:
Medical devices of classes II and III must be assessed together with an external authority ("notified body"). Class II and class III devices are assessed for conformity by different processes. The manufacturer always uses the CE label at its own responsibility when all essential requirements are met and the stipulated conformity assessments have been successfully performed.
In the case of class IIa products, either the manufacturer or one of its products can be certified by the notified body. If a manufacturer has been certified (complete quality assurance system), then the manufacturer can place the CE label on the devices it manufactures with no further involvement of a notified body. This policy is preferred by most manufacturers of dental materials of class II (e.g., restorative materials and alloys).
For medical devices that contain pharmaceutically active agents (class III), a statement by the legal authority responsible for drugs is necessary during the conformity assessment.
The execution of clinical studies is regulated in a specific paragraph of the MDD. Each clinical study has to be registered with the appropriate agency, and a number of requirements (such as approval by an ethics committee) have to be met before such a study can be initiated. These regulations are meant to protect patients who participate in these studies.
The legal regulations of the MDD do not release dentists from their responsibility to inform patients independent of the manufacturer's interest and to define the indications for each individual case within the scope of the specifications set by the manufacturer.
Furthermore, a patient will most likely contact the dentist first if he or she has a problem with a material. In addition, it has been found in the past that various filling materials were labeled with CE (without clinical examination) but subsequently caused problems in patients (pain, tooth fractures). Therefore, if any doubt exists, one should not just rely on the CE label but should critically question the statements associated with the material's label.
If a medical device is not applied by the dentist according to the manufacturer's specifications (for example, use of an expired product or application of a product outside the range of indications), then this qualifies as malpractice. In this case, the injured person can claim compensation.
Since June 2007, the new European regulation on registration, evaluation, and authorization of chemicals (REACH) has been in force [10, 11, 12] . Its main purpose is a high level of protection of human health for consumers, workers, and the environment. It is directed at chemical elements and their compounds, preparations (mixtures or solutions composed of two or more substances), and articles (objects of special design) that mainly determines their functions. The responsibility for safe use lies with the manufacturer of the substances.
Manufacturers and importers of chemicals have until 2018 to use a stepwise approach to register with the European Chemicals Agency (ECHA) in Helsinki all new and currently available (presently, approximately 30,000 marketed substances) chemicals that have a production volume of >1 ton (1,000 kg) per year. Particularly dangerous substances must pass an authorization procedure.
Related legislation (such as that regarding product safety, construction products, and the health and safety of workers who handle chemicals) and other legislation that regulates chemicals (such as in cosmetics and detergents) are not replaced by REACH and will continue to apply. REACH has been designed not to overlap or conflict with other chemical legislation [3, 11] .
Medical doctors, dentists and dental laboratories belong mainly to the group of "downstream users" as long as they do not synthesize chemicals themselves. For them, it is important that scenarios of chemical exposure in dentistry be addressed in the basic documents for the substances. Therefore, the manufacturers of such substances must declare that, for these substances, the exposure scenarios in dentistry have been taken into account. Information for the downstream user is provided by information such as the safety data sheet.
Safety data sheet are required also for dental materials (material safety data sheets -MSDS), and they can be requested from the manufacturer or obtained from the Internet (refer to the manufacturer's Web site). These data sheets are an important source of information concerning the components of a material and its biocompatibility. However, because this is a shortcut standard information format, other information sources, such as the scientific literature, are still necessary.
Labeling of a substance, preparation, or medical device (including dental materials) serves as a tool for risk communication from the manufacturer to the user. Within the EU, a labeling system for chemicals is laid down in directives 67/548/EEC (substances) [10] and 1999/45/EC (preparations) [12] . The latter regulation is obligatory in some EU countries (e.g., in Scandinavia) to be used for dental materials; in others, it is used by certain manufacturers. A central aspect of these regulations is the use of specific symbols to visualize risks. These symbols are placed on the device together with "R-phrases" to further specify the risk. "S-phrases" describe safety advices for the material. The formulations of these sentences are standardized and have to be selected by the manufacturer according to the directive's defined procedure.
If a dental material includes a danger label, the dentist should consult the safety data sheet for further information, especially concerning safety advice.
After about 10 years of effort, a new regulatory body was developed by the United Nations and adopted in 2003: the Globally Harmonized System of Classification and Labeling of Chemicals (GHS). The GHS will enter in the EU into force in 2008. It includes criteria for classifying health, physical, and environmental hazards, and it furthermore specifies which information should be included on labels of hazardous chemicals and on safety data sheets.
